Sympatho-excitatory neurons of the rostral ventrolateral medulla are oxygen sensors and essential elements in the tonic and reflex control of the systemic and cerebral circulations.
MEDULLARY ROSTRAL VENTROLATERAL RETICULAR NUCLEUS (RVL): Reticulospinal neurons are critical to control of the circulation by the brain. Its actions are implemented by a few reticulospinal neurons, 200 in the rat. These directly innervate and excite preganglionic sympathetic neurons of the spinal cord by releasing L-glutamate. The RVL-spinal sympathetic premotor neurons are innervated by neurochemically diverse afferents from local and remote sources. They maintain arterial pressure tonically, mediate vasomotor reflexes elicited by stimulation of baro- or chemoreceptors or in response to pain or muscular exercise, and couple vasomotor responses to defense and conditioned fear behaviors. RVL-spinal neurons are central oxygen sensors, directly excited by hypoxia, and initiate sympathetic responses to cerebral ischemia or distortion (Cushing reflex). Stimulation of the RVL directly elevates cerebral flow independently of metabolism and initiates much of the cerebrovascular vasodilation in response to hypoxemia. RVL-SPINAL NEURONS IN RELATION TO HYPERTENSION AND SHOCK: RVL-spinal neurons are sites of action for many centrally acting antihypertensive drugs and some vasoactive hormones. Their integrity is required for expression of the elevated arterial pressure in neurogenic hypertension and for the compensatory sympathetic responses to hemorrhage. We propose that RVL-spinal neurons (1) maintain the activity of sympathetic neurons in mid-range amplifying, thereby, their signaling capacities; (2) initiate and integrate circulatory responses to a lack of oxygen so as to protect the brain from real or threatened hypoxia; (3) maintain, by tonic activity, normal expression of genes and gene products of central and peripheral sympathetic neurons and their peripheral targets that relate to their structure and neurotransmission-associated functions.